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Abstract not available for JP2002517255T 
Abstract of corresponding document: W09964814 

The present invention relates to compositions and methods for preparing polyunsaturated long chain fatty 
acids in plants, plant parts and plant cells, such as leaves, roots, fruits and seeds. Nucleic acid sequences 
and constructs encoding fatty acid desaturases, including DELTA 5-desaturases, DELTA 6-desaturases 
and DELTA 12-desaturases. are used to generate transgenic plants, plant parts and cells which contain 
and express one or more transgenes encoding one or more desaturases. Expression of the desaturases 
with different substrate specificities in the plant system permit the large scale production of 
polyunsaturated long chain fatty acids such as docosahexaenoic acid, eicosapentaenoic acid, alpha - 
linolenic acid, gamma-linolenic acid, arachldonic acid and the like for modification of the fatty acid profile 
of plants, plant pails and tissues. Manipulation of the fatty acid profiles allows for the production of 
commercial quantities of novel plant oils and products. 
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J: ;2> ib-^t ^v:ti>ftbCijftf£^^^fflv^T^m?^TBlfM<7?P U F A V^Jt^T-^tf 
t tz \tX<r)n% tJ:«9l®1HL7t:PUF Amfie^r-^tp^/pgfe^ XXJP/ttz 
^M^-^^^ (P r i e t oh. PCT-£^iiWO 95/24494) o i|!|-Jli^ 

[0 0 3 3] 



(19) #^2 00 2-5 17 255 

:itib^x-^&o A 6 -^mm^mm^i^o^M-^^d. l 2 -/Ft&^'fb^^iS 
ti<0^mt^;?*L7t«'^. a±*ffl««5^^tC^&V>li^^LT<fi;V>A 1 5-;F 

[0 0 3 4] 
[0 0 3 5] 



(20) #*20 02-5 1 7255 

t£fu^^^^<omX. ^t±^^y A35^^><^^f^ft<^5^^^cJ:^,mRNAt;tti3- 
gB^j«7)#iin (^gi#w=^4, 9 10, \ A \^^x.xfn^^ , 500, 3 6 5-^ 

[0 0 3 6] 

^ttz\tmisvsm\t. ^x<D=^x^i(itz^^^iimw.<DMm<o^w^,^n^tztbK 

[0 0 3 7] 

Y (bo 1 i s t i c impac t) ^ J^V^>n>i^v-->3>^ v^^' 
n-ri^'7j^i^~>3>'. X^'^';'e>'^^ (scrapi ng) > t tziiEm<DMiS: 

'f'^m±mm^^x-r^m(7:>^M<Dio^ (^m^wm4, 743, 5 4 8-§-^lwI 

^4, 795, 855 -^^l^^ 5, 068, 193-^. 1^115. 1 8 8. 9 5 8 
5, 463, 174 -f-. IWIH 5. 565, 346■^^^«^: U^IrI^ 5 , 5 
6 5, 3 4 7-^Sr#BB<^ci t) ■fy^^tfi^o M:±. :i|s:^li*4'-eD N ASB^J * 



(21) #^2 00 2-5 1 7 2 5 5 

o * ;t fi ^ ± <^ 3 e - $r ;t 1- * c: i: # :& o 
[0 0 3 8] 

5. 0 3 4, 3 2 2^^^m<D::t)o^m.Lfc^-:^-:$'yy-^^M^Ummt' 

^<D^ittfcimm.(D^m^x^x^m-r^^t-^^x^^o n 

x.Jf. W-feO^Sr^T/cJ^-g-, Aequorea victori a<Dm^<0^ 

fzmKii^^^m \^tz^-^:=-y^K^^xmSi't^z.iii)^x^:ho 
[0 0 3 9] 



(22) !Nf^2 0 0 2-5 1 7 2 5 5 

[0 0 4 0] 

M^^t'^^tK, )iXy(D%mnxl^^±K7^^ Xn^^. Mo r t i e r e l l 
[0 0 4 1] 

^oT^ ^%m\t. m^m^^^<07.TT'):^YyWL (CI 8 : 4) (DU^m^k 

sDAii. :^mmm^Kum(oi^tfzim^<D^mMm^^'^tfms.mm 
(om^m^xm^^fi^o 

[0 0 4 2] 

[0 0 4 3] 



(23) i|#^2 00 2-5 1 7 2 5 5 

:)omKii^ mm. mnnikm. ^sm^m. hplc, vu^y^^i^n-^ 

[0 0 4 4] 

11.77 ^^\^^^-t^}Lii^X%^o %^>\^^\t. mt{^^l'<rym^-^. 

^m.'^m-^i^\^x^^it-ri>tz^<o^u-^(Dm^\z.%-t^nw^WL^^ 
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[0 0 4 5] 
[0 0 4 6] 

C. e 1 e g a n s m^<Doj 3 ^1km'{tl^M<0 Y ^ :!:.:=• y ^U^^X<D 

Brass i ca napus<^A15/<u — S^Srtifi^ C. elegansS 
*<7)a>- s^M-fb^^co^a^tc j:oTifin$:^^i fc7&5-e^;g>o fat-i 
cDNAiJ'n-^' (Genbank accession L41807> Sp 
ychal la, J. P. > Kinney, A. J. ^ J: O^B r o w s e , J . 
> 1997. P. N. A. S. . 94. 1142-1147) Washin 
gton State University^Ojohn Browse 
Tto fat-1 c DNA§:. J^i>T<7)-/9-f v-'gr'|^ffiLTiJ'n-^>^*|5i£$: 

[0 0 4 7] 
Fat-1 lE^m : 

5' -CUACUACUACUACTGCAGACAATGGTCGCTCAT 
TCCTCAGA-3' 

Fat-1 m:^m : 

5' -CAUCAUCAUCAUGCGGCCGCTTACTTGGCCTTG 
C C TT- 3 ' 

CitL^OT'^-^'^-lcJ: V), 5' ^tQisXlfS' ^jSgg^tL-etLtcp s t I ^ J: 

1 oneAmp^ (GIBCOBRL) $-ffli/^TpAMP 1 (GIBCOBRL 

) ^^-^--T^i^ n-y<bLTp C GN 5 5 6 Z^i^^Ltz^ MS^J?*. PCRKX-dX 



G5) #^200 2-5 1 7 25 5 

[0 0 4 8] 

fat-1 Genba n kSe^Jtc^-r* p C GN 5 5 6 2ft*<^ f a t - 1 
3- V^itK^MM<D^m-/}^l ^Uibhflfzo fat- l@e^J<7) 7 0 5U<DCib^ 
V p C G N 5 5 6 2 (T^At-^'ftlLTl/^ifto CltLtCilj, GAC^KVOGAAn 
K>'^.<7)^>fb5&«^D> f a t - 1 <7)2 3 l^ii<^A s p^^i^^G 1 u^^KmtL 

mf-^^^^^i^^^^Xit. F a t - 1 =1- K^^^> pCGN5562:d^ 
t>-9J*)aiUTP s t I /N 0 t I h t ^nM:^';-^^' ^ - p C G 

N86230Pst I /No t I g^^OK A LT p C G N 5 5 6 3=S-f^S&L 
Tto pCGN5563 Ji, Agrobacteri u m^^?i^S^lfe$r^LT B 
rassica napus K^X'T^ ^ t Tb^t^^^o 
[0 0 4 9] 
pCGN8623 <r>mm 

•r^y (nap i n) -fu^--^-ijAzy hpCGN7770 <r>^') 
[0 0 5 01. 

5*.-TCGACCTGCAGGAAGCTTGCGGCCGCGGATCC 
-3' 

5* -TCGAGGATCCGCGGCCGCAAGCTTCCTGCAGG 
-3' o 

itt^co:^- >; rf:5i^ ^:t^ K?r, S a 1 I/Xh o IM<kpCGN 7 7 7 QKm 
I^LTp C GN 8 6 1 9 ^-f^i^LT^o ^^h<D:^ U rTfig I . N o t I > 

H i n d I I I > ^<J:?/P s t I Kl-^&o pCGN8619(i. 

Ps t I ^^:6s-M:^5* MS5<gii*l^:i:'bjao*< <t d t^aeifllL;^:^.'; =f«-^tfo 
•^li>5' ^liS|ll^> *3 J: O^-^ e > 3 ' ^l**^tf7 9^^p{ > h 

A s p 7 1-8 I T-<^M'fktw oT p C G N 8 6 1 9 f> 1^* L /t: o -7 9^^^ 
>h*> iJ^ ^y'5'7 9:/.?<> h^rfflv^^t 5' ^-/^'-^^>'^5^^-3'5*-ri) .1 i: J: 
oTTfl3^3S'fbL> ^<^t^A spl8I^<}:0^HindIII xmitLfzv>C G 



(26) iNFaa 00 2-5 1 7 255 

N5 1 3 gjCjgjeL^ ^VJt>-y'y^:^y ^S:fflV>7^:;a--/^*-/^>^'^<?5^:^^C 

s p 7 1 8 l^mz-^^'^^^, >5^o^e;^3' >^>'¥m*«<l:H i nd I I IfP 

K*^ pC GN8 6 2 3 tPfi^o 
[0 0 5 1] 

B r a s s i c a \^%V^)\'0:>7.'rT ^) K>S^^^^^-^S 7^:i6t-. C. e 1 
e g a n s <59 <w - 3 ^lal^'^b^^Sr^ Mortierella alpinafi 

PCGN556 3f^®^mtii^^. viyKum<^i^ e,-yfmmimn^xu 

A 1 2-:i^l&^'fb^^*^m-r^pCGN 5 5 4 4?^®feJfe^S«^i:2^@B^^C:<b 
[0 0 5 2] 

i^=Sr^ i^^l^$-*TF 2®^§r'f^i^-r^/$S v^^fu^i K (d i hap I 0 i 
[0 0 5 3] 

fat-1 cDNAtM. a 1 p i n a O A 6 -^ISfn-fb^^^ J: O'A 1 2 

t-C*;i>o pCGN5 5 6 2fi*cof a t - 1 K^l*^ 
■9J»f LTP s t I /N otl^^if^p^^^harL. Pst I/N o t I fg^tp C G 
N8 6 1 9 KmX'T^^tij^'^^^o -Mi^ 5' PIRHiig. f a t - 1 KH 
i^. ^XXf-^MyZ' PfS^1^75^e>'5:-2>fe^^^*^»f LTS s e 8 3 8 7 I "7 
9^p{>htL. Ase8387 I -e^O»f L/^c p C G N 5 5 4 4 icjfA-TS CI t 
:*^-e^^o #^*L7b7'7;^^ F{i^ C. e 1 e g a n s <r> w - Z^ffmitW-^. 
M. a 1 p i n a<^A 6 -^l&fQ'fb^^> ^.KO^M. a 1 p i n a <7) A 1 2 -/F 

b/c35S/npt I I/tm 1 ^^-^^fci: l^-<^:&|p]tcg5[o] LT\/^S) ^-^tr 



a7) i^^2 00 2-5 17 255 

[0 0 5 4] 

Brassica napus<?)A-l 5 ^ff^m^tm-Mf^'i^i: . A - 1 5^1k 
[0 0 5 5] 

B. n a p u s <^A - 1 S^ia^-fb^^O c D NAi^ B. napu 

s cv. 2 1 2/8 6a*<^lll<^^c DNAOPCR^$^tcJ:o-C|i;to ^ 
^m^fitc^^i (Genbank#L01418 Arondel 
<c). 199 2 > Sciencev 2 58N 1353-1355) K^-^^^^tio 
[ 0 0 5 6] 

B n d 1 5IE^lRl : 

5'-CUACUACUACUAGAGCTCAGCGATGGTTGTGCT 
ATGG AC- 3' 
B n d 1 5 »|R] : 

5' -CAUCAUCAUCAUGAATTCTTAATTGATTTTAGA 
TTTG- 3* 

^fih<^yy-{'^-KX^. 5' «^ J:?/3' ^mi^^iit'tiS a c I ^J: 
[0 0 5 7] 

PCR^i^*> C 1 o n e Amp->;^-r A (G I BCOBRL) ^fflv^T p A 
MP 1 (G I BCOBRL) K'^f^u-yitX^, pCGN 5 5 2 O^f^i^LTt 

•oxnm \^tio a^^#i^6<J^m■e^i^ a 1 5 -yfimi\Mn(n>n- k^sj^st p c 

GN 5 5 2 0:d>P)^BftTB amHI/SalI•7^^^^^'^tL^ pCGN7 
770<7)BglIItXho If|5^£i:OWtcjfALTp CGN 5 5 5 7'S:f^Mt 
Tto :^e> 5' B. napus<^A15 -^fS^-fbg^^. ^JiO^^t: 



(28) #^2 00 2-5 1 7 25 5 

y 3 ' PfiB<ISi*^-^tf pCGN5557<^Ps t /nM-^-'J- 
•^^'^-pCGNSlSSOPst I^ifet::*fAUTpCGN5 5 5 8 «-#S^t 
tzo pCGN5558 *> Agrobacter i nmm^W^^^Wk^^X^XB 
rassica napus tc^AL/t:© 
[0 0 5 8] 

B r a s s i c a tci^V^;K^;^"rT V Yy^St.^M^'^^^tz^bK^ A 1 5 - 
^I&SI<1:^^$'> Mortierella alpin afi*<7)A 6 -^l&^n'fb 
1 2 -:i^ia^<b^^i:a<^-^*j-^-2)it5{>5-d:;i>o pCGN5 5 5 

8#H^jj^M^^. A 6 -yfmaimmi^^^i^ 1 2 -^mmimm'^^^-t^ 
pc GN5 5 4 4^mummmt^m\.fzo nhfitzF x^r^) 

m-^Mt-ov^T^e-^ffbTtro F iStM-^c^GC-FAME^^ffl^J:*). Bra 
s s i c a^coa^^t^^Jt^ S DAco^*:^«lt>6-'0^^,>5^<h^o7to ^2 5% 
SDAk^;i«' (18:4) ^^^m^'mf-H-h^. ^K^^-To ^*^L 
;tF ItfiifeSr, i^^JB^LTF 2®? ^fti^i-^ -7/N>^n^ K (d i h a p 

I o i d) n^m<r>Y'f--}i\^x^m-t^ii-. h\z.^w,\^fz^ 

[ 0 0 5 9] 
[^2] 
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B. n a p u sOA 1 5 -:i^|&M^^tM. a 1 p i n a <^ A 6 -^l&^'fk 

h=Sr. p C GN5 5 5 7;5^e>^»fLTSwa I -7 9^^ h i: L. S w a I fg^b 
pCGN5 5 4 4tCjfA-r^C: tji)S-ei^»o =^^)tt;t7'9>!l5 KpCGN556 
1 ti> M. a 1 p i n ac^A 6 -:=5lSln'fb^^^ B. napus(7)A15 -yf^. 
m^itm^. i^^XfM. a 1 p i n aOA 1 2 -yF^m^mm^^tf S-cxDi-i^^ 

(-r^x. j^M^mmm<DMiKm K^mm l/c 3 5 s / n p t i i / 1 m 

l|£^^'fi[tI^-<^:^lRjtcgBieilLT\/vs) ?Sr-^tfo C. elegans 

<^ a> - 3 ^laSl-fb^^ 3 - KBS^J'b^ PCGN5544 \^i^^-yitLxm 
^tlpC GN5 5 6 5 ^f^a^LTto 
[0 0 6 1] 

5 5 6 1 Sr^tffi|i^<^y-JVL7tT2a^Ji. *^^:g<^SDA (18:4) 
^■^tr (^2^1^^-) o T'-^vLTtS 5 6 l:9'Sia-5^4't^*t7%'^®x.SV^;i^ 
<^SDAi}mhf\^:ho ^t^K. 5565Brassic a =^<7>®^^^^>^«0 
^;VC0SDA:;&5^f,tL7t {^2^^^-) o ^ 2 i^ig^-T <fc -9 5 5 6 1^ 

«J:t;^5 5 6 5-efi, *{J0. 8ma%~*^7m*%S-^x.;S,$SH<7>SDA l^^JV-Sr 

[0 0 6 2] 
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(35) 1^20 0 2-5 1725 5 

Ma 2 9 fi, mm^mmz X -^xm^^ flfzm^M. plpinaOA5-/p 

> Sf%m&-}K^m^fltzDGL (20 : 3) <7>ARA (20 : 4) 'v<o^J^5&«Brefe 
-C^ ^ 9 ^ 5c -r ^ 7t ai) le It L /c o 
[0 0 6 4] 

Ma 2 9yf^mm'(mM<^cDNAi. \:3--yvmKmm^j:m^^^^^x 

(^il#f|:^5, 4 2 4, 2 0 O-^-^XVmmB , 1 0 6, 7 3 9-^'^# 
MOCit) tctJfeoT> B r a s s i c a<^m (pCGN5525) t::*5it^^3^ 
m<r>-m.3 5 ST'n^-^'-c^JiggeT-ed S S^-fey h iw*¥A;?*LTv>So pC 
GN 5 5 3 S^-^tf h9>X-:^^-';^iJ'B r a s s i c atii^^> t^WJ^yn 

(^l|#li:^5, 1 8 8. 9 5 8-^^J;a'^@#fi^^5, 4 6 3, 1 7 4 

[0 0 6 5] 

H 1 (O^mxii. likT<D3^<DU^^^^ Vfz : a> yu-)Ut LX LP 0 0 
4-1, h j^ — y ^ t LX 5 B 2 5 - 2 3 i3 Xlf5 5 2 5 - 2 9 o LP ^ 

0 0 4 (i, i&V y'Vym.B r a s s i c 3i^UX$>^o ^M^. JSJlT<^ 3 ■o<7)ii!L 
W.<^fzi(>KmiRV/z:7K. GLA, *;l:liDGLAo G L A^ <t Z^D G L A 
NuChek P r e pi^^hi- h ^ J^^^t LXmXL. 1 m g /m 1 -CtKI-'^ 

^ )V(ou*<Dm3 o^tjftiffoTto ^a<^6 Bf^^ ^ftka^^*^ i*fc<7)ii^ML 

- (GO t::<J:oT||JKm;a^Srl^^L;to i!!ka^^3 tCi^-To 
[0 0 6 6] 
[^4] 
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[0 0 6 7] 

GLAX-mkmVtzmH. 1. 5 6-2. 4 G L A ^:^^-^^/>/v:o flIJK 



C38) ^^^2 002-5 1 7 255 

i^m—^^^^tt^^^tlfzoDGLA-Ci&im.Lfza>hu-)V<Dmii. 1. 2 
~1. 9MS%<^DGLAfeJ:aVN*y^'i>'^'>> K«(7)ARA (0. 26-0. 
27M*%) ^-^^-CV^7^:o V'7:^7.i/:iLZuy^<7)mii. 0. 2-0. 7%<^D 
G L A L:^^-^^TV^>^:;$^o7t5i)^ AR A ^^;Wfiiii)Il (0. 74-1. 

[0 0 6 8] 
[0 0 6 9] 

Ma2 90cDNA$-. J^T^^^T'^-T $-ffiv^T^$&^ J: W±3 K><7)± 

[0 0 7 0] 

M a d X h 0 iE:fe"t^ : 

5' -CUACUACUACUACTCGAGCAAGATGGGAACGGA 
CC AAGG 
M a d X h 0 M'^^ai : 

5' -CAUCAUCAUCAUCTCGAGCTACTCTTCCTTGGG 

AC G G A G 

PCRM^^. CI oneAmp^ (GIBCOBRL) ^rffli/^Tp AMP 1 
(GIBCOBRL) f^i-^f y^n-^'fkLTpC GN5 5 6 25-f^SaL^ A5- 

[0 0 7 1 ] 

W^^mm^m.<Dfzt^K. Ma 2 9 3- K^gii^^p C GN 5 5 2 
TXhol79^^>htL. y^M:^ •fe^;'hpCGN3223<??SalI 
^m^nXL. PCGN5528 ^i^MLfCo :^t^>'5' MW^m. M a 2 9 =i 
- Fiil^. 3aJ:Zf'f-h:> 3' =r - KlSi^^^tf pCGN5528<DHindIJ 
I-77i/^^'Mr. pCGN1557<^HindII l^m^mXLX pCGN 



(39) #^2 002-5 1 72 5 5 

5 5 3 l^it^Ltio i-\iy^^^^<D2^<Da\£~^^ I^^JicJf A Lifto CIO 

So pCGN55331 ^,Agrobacteri umm^Jf^M^^'tift'LX 
Brassica napus cv. LP004 J-^AU/io 
[0 0 7 2] 

^I^T 2 02 0'l@<^)ffi^•r-;^OllJtegSJlaJSfe«r. GCi^XoX^mLfco ^2 

^^^o p CGN 5 5 3 1 ^^tr y y y j:. =. y ym.^XZ/ . 

fliJWm (^^V (5, 9-18:2);feJ:Ofey (5. 9, 12- 

18:3) ) «:-^tro yM^J^ZJ^V J U>m.<OA 5 -^tfeSi-fk 

[0 0 7 3] 

^mm 4 

h 9 > X :c ^ laife 4^ (7) D 5 - :^l&^0'fl:fl§JKm<om^ 

PCGN 5 5 3 1 (A 5 -^l&M^^) (^m^^.tO'T 2ai^y-;VOBgJK 

^«ri^fflL, A 5-:^ia^'fbIIJKim*:i::^tc-ra:j^^Sr#!^LTv^;2,o 
[0 0 7 4] 

*J(B^J3ti^ p C ON 5 5 3 IBK^I^B. napus cv. LP004*i 
^<0T 2ffi^y-;^(^>BgJ|^m5la^$r|e^LTv^^o T 2#^4'<?5A 5 -:T^I&fl]<k 
fllJKm<?) «r & *!> *3 J: c;^^ <7)^^<^ tt^ft * § I ^ 0 C#tii^ * H ^-r & Tfc 

fzo ^flh<r>^^<0\^^ <^i)^<Df^^^mH<DM4 K^-To A 5. 9-18:2 
. ^fl|J!»®?<7) 1 2 Ifmm^ fl. A5. 9> 12-18:3 fiflgM^cO Q . 7 
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(43) 002-5 172 

U'^M'PtDA 5> 9-18: 2mm^:^i^i^'r^fcti)K, pCGN553 1#| 

^H^O^^s (so-supp^ession)^ tfz\try^'^y7. 

[0 0 7 8] 

T•7'^■^^-:fe^t^ A 5> 9. \ 2- \ z : Z<Dmt'kM-XK-r^fzibK. pC 

GN 5 5 3 im^i^^, T-:^9t-o^i>^<7)i^';y i^ymMM^^^x-f^^tij^i^ 

itm. pCGN5 5 3 IJ^SfteJfe^fii^a: pCGN 5 5 4 2 - (M. a 1 

p i naoA 1 2-yfimimm ?^@^j^ffli^.t<^2Sgej^j:oT^^-r*it 

M. a 1 p i n a<7>A 1 2 -^Mm^it^-^. iiXUi-\^y3' m^mi^-d^h^j:^ 
^^^U^. pCGN554 1 :d^f)-5J»fLTNo t I y^r/pt > h t-t^^tHi^ 
-C^So No t I/X b a 1 I >:^-^^m-^^^t-^^r-^. '^h'XitzV ^7 ^ 
p(>h^pCGN5531<OXbaI ^m^nX-f^o mhiifz^^:^ 5 Kti. 
M. Si I pi n a<DAl 2-:^fkm<tm^^XX/i-\^>yM. alpina<7)A 
5 -^iSSl^l:®^^/:^t:>^^fc<7>2o(^^e-S•-^tp3 o<^:^e>'^^i:^^fc (T 

'<T> MM^^mM<^miKmKmmi,tz3 5 s/np t i i/tm i^^p^^i 

|Pl-<??:^lR]t::@eip]LTv>S) 5r-^tPo 
[0 0 7 9] 

Brassica napus fp'C<DM. a 1 p i n aO A 6 - ^^^itM^ 

Mortierella alpi n aS*(7)A 6 -mS}jWt?ffkmi\MM^ ^ 
- K1-*$B^«jc DNAi^n-^ (Ma 5 2 4) S^O^mSB^J^r^ M. a 1 p 

i naOcDNA^-f 'J - S5^<7?i5' n - > rJ^'A v- ^ > 7; J; o T# 

Tto Ma524<7)cDNA^^ \iiT<^'f^^-^-i:m\^^X^ti-^y^^^yt^ 



(44) #^2 00 2-5 1 7 25 5 

[0 0 8 0] 
Ma524PCR-l 

5* -CUACUACUACUATCTAGACTCGAGACCATGGCT 
GCTGCTCCAGTGTG 
Ma524PCR-2 

5' -CAUCAUCAUCAUAGGCCTCGAGTTACTGCGCCT 
TACC C AT 

mz 3 ' X h 0 1 SB-E^ .t s t u I ^^m\ii:>-o f^j^o^s^ 

tmm^^^o P.CRm<^^. C 1 oneAmpm (GIBCOBRL) 
TpAMPl (GIBCOBRL) l^^t n - y-fb LT p C G N 5 5 3 5 =Srf^ 

[0 0 8 1] 
pCGN5544 <Dm^ 

M^m^m^kfp-CM o rtierella alpina(7)A6 -^M'fk^ 
«i; XfM ortierella alpina(7)A12 -^f^m^itm-M^^m. 

M. a 1 p i n a <^ A 

6 -/Fia^^k®*^^ JrtFM. a 1 p i na<^Al 2 -^t&^-ft:^^* 3 - Kf^ 
c DNASe^JO^^fi. PCT&ilWO 9 8/4 6 7 6 SiScfcU^WO 98/ 
4 6 7 6 4 (•e<7>^#5{>5^5g«l«4'-e##i: LXmm^fli>) tcfB«$ 

O 

[0 0 8 2] 

#^#M6<)^3^C0;t:a6tC. Ma 5 2 4 rr- Kfli^^ p C G N 5 5 3 5 >J^^)^»f 
LX'rey^M:^-ty hpCGN3223<^XhoI:79:5^^yh^LTSa 1 
m^S^tcJfAL. pCGN 5 5 3 B^nULfco :^tf>'5' ^asffi^j. Ma 5 2 
4 FfiJ*. ^JrO^-Mi-ys' KfSl^^-^tf p C G N 5 5 3 6<7)No t I 
pCGN1557<3DNot I A LT p C G N 5 5 3 8 



(45) #^2002-5 1 7 255 

[0 0 8 3] 

M. a 1 p i n a<^A 1 2 -^ffk^^t^M"^^- Ki"* 5 5 4 2 c DNA$r, 
isJlT <^ 7* 9 V - $r ffi v> T ^ n - >' ^*BiJ[ jgr 5^ A -r * 7t a«> P C R J: o T 56: 

[0 0 8 4] 

Ma 6 4 8 PGR : CUACUACUACUAGGATTCATGGCACC 
TCCCAACACT 

Ma648PCR : CAUCAUCAUCAUGGTACCTCGAGTTA 
CTTCTTGAAAAAGAC 

^fit^ff^^^^-^-KX^^ 5* *«Jc:b amH IgBifc'Sr^CfJzs' 5^«»CK 
pn I gB&*5 J: X h 0 I g|5^y6«int>o/cife:=r- Kfil^<7)^S^:*Wt^tc>^So P 
CRB^^. C 1 oneAmp^ (G i be o-BRL) S-fflv^TpAMP 1 ( 
Gi bco-BRL^ Ga i thersburg> MD) K'^T^ u->^tLX 
pCGN5 5 4 0«:f^MLs A 1 2 - ^fS^ffl-fb^^ ^ W^<oE??!I^^tc J: o T 

[0 0 8 5] 

oMa6483 - Kfii^^. p C GN 5 5 4 Oii^h^^ IHLXB amH I / X h • 
o I yy^:><y htL. 'T^y^mii'ty hpCGN3223 (*B#^^5. 
6 3 9, 7 9 O-f-t^ia®) <7)B g i I I i X h 0 I OMt-!f A t"C p C G 

N5 5 4 2 Srf^S&LTto 
[0 0 8 6] 

1^— <7)T-DNAS*<^M. a 1 p i n a A 6 -:=FI&jfn<b^^^ J: 0^'A 1 2 - 
[0 0 8 7] 

•r\^>5' ^^mtKb^i^. Ma 5 2 4 =/- K|IiiJ> i$ XXJP-f-\^ > 3' ^¥*I-Jh . 
Hi^^r-^tf p C GN 5 5 3 6 <7?N otl^^^'p^^h^r, pCGN5542 ON 
o t I$|5^£tc}fAt-CpCGN 5 5 2 4 ^f^i^L/v:o -b ^ fis Ma 5 2 

4. Ma648. isXXJPnp t I I -(DlfMrn—'C^^h J: -5 JSr^^Tge 



(46) !^*2 0 0 2-5 1 7 2 5 5 

In] LTl/^Tto 

[0 0 8 8] 

U^S^mm^m,(Ofzit>K, M a 5 2 4 3 - FUM^ pCGN5535 f)-^ib^m 
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